Amcimdlinnieinitt to the "CLAIMS* 



We claim: 

1 . A communication system for simultaneous transmission, reception and restoration 
of a plurality of individual signals superimposed in space and frequency, 
comprising 

a plurality of collocated transmitter antennas transmitting signals which reuse a 
said common frequency band, 

a plurality of collocated receiver antennas receiving signals which reuse a said 
common frequency band, 

an adaptable receiver which restores the original signals, the said receiver 

containing a set of adaptive filters, having at least one filter, which is used to 
process the said received or transmitted signals , and at least one summing 
node which sums the signals produced by the said filters restoring at least one 
original individual signal and reducing the interference resulting from 
simultaneous transmission of a plurality of signals. 
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2. The communication system recit e d in claim 1 wh e r e th e separation between th e 
frans mitting antennas as well as the separation between the receiving ontennas-are- 
epfeak o d r e lati ve to the distance b e tween fe e transmitter sit e and the r e ceiver site 
so that when, during the restoration of individual signals, the interfering signal is 

5 r e mov e d, the d e sir e d signal is extract e d with constructiv e superpo s ition, 

3. The communication system recited in claim 1 where each individual signal i s 
assigned to a single transmitting ant e nna and th e signal restoration is performed in 
the r e ceiving system: 

4. The communication system recited in claim lj£ wherein the signal restoration is 
10 performed, on the received signals at the carrier (or an intermediate) frequency. 

5. The communication system recited in claim i£ wherein the received signals are 
first translated to baseband and the restoration of the signals is performed at 
baseband. 

6. The communication system recited in claim 13^ which contains means which 
1 5 define the attributes of the said set of adaptive filters using training signals. 
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7. The communication system recited in claim 13- which contains means which 
define the attributes of the said set of ada ptive f ilters during the pausing of the 
transmission of one or more of the transmitted signals. 

8. The communication system recited in claim 5 where the said set of filt e r's 
responses are estimates of the responses of the propagation channels b e tween 
various combinations of transmitt e r/receiv e r antenna. 

9r The communication s ystem recit e d in claim 5 wher e at least one filter in the set 
of filters is each reduced to a single tap adjusting the phase and amplitude of the 
receiv e d signal. 

10. The communication s ystem recited in claim 4 where at least one filter is reduo ed- 
to a phase shifter and amplitude adjustment. 

1 1 . The communication system recited in claim 1> which contains means which 
define the attributes of the said set of ada ptive filters, using a pilot tone signal 
which is injected alternately into each transmitted signal in a way that does not 
interfere with the transmitted data signals. 



12. The communication system recited in claim 5 which contains means which define 
the attributes of the said set of ada ptive fi lters using spread spectrum signals 
which are overlaid on each of the said set of data signals. 



13. The communication system recited in claim 1 wh e r e th e signals entering the 
5 transmitting system are filtered and premixed in the said syst e m so that th e- 

restoration proces s may be accomplished directly by the physical summing of 
radio waves on the individual receiving antennas. 

1 4 . The communication system recited in claim 13 whe r e a feedback signal from th e 
receiving system to the transmitting system is us e d to control the signal 

10 pr e mixing. 

15. A communication system recited in claim 1 comprising some signal pr e mixing at 
the-fra nsmitter site and some signal restoration at the receiving site. 

16. A communication system recited in claim 1 including diversity means known 
from the prior art wherein the diversity means provide for the systemV 

15 information throughput incr e ase approximat e ly proportional to the diversity order, 

and the simultaneous transmission of individual signals superimposed in spac e 
and frequ e ncy provides for an additional information throughput increas e- 
approx imately proportional to the numb e r of superimposed sis als? 
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17. The communication s ystem reoited in olaim 16 processing two orthogonally 
polarized electromagnetic signals. 



18. A method for simultaneous transmission, reception and restoration of a plurality 
of individual signals superimposed in space and frequency, comprising 

5 transmitting and receiving a plurality of signals where the transmitting antennas 

are collocated and the receiving antennas are collocated and the said antennas 
reuse a said common frequency band, 

applying a set of ada ptive filters, containing at least one filter, to the said received 
or signals, and 

1 0 summing the signals processed by the said ada ptive filters restoring at least one 

original signal and reducing the interference resulting from the said 
simultaneous transmission of a plurality of signals. 

19. A method reoited in olaim 18 wher e the separation between the transm&iftg- 
aateaaas as well as the separation b e tween the rec e iving antennas is optimiz ed- 

15 relative to th e distance betwe e n transmitting antennas and receiving systems so 

tha^whon the int e rfering signal is removed the desired signal is extracted with a 
eeasfru etive sup e rposition. 



20. The method recited in claim 18 wher e each individual s ignal is assigned to a 
single transmitting ant e nna and the signal restoration is performed in the r eceiver? 

21 . The method recited in claim 1830 where the said set of adaptive filtersl attributes 
are defined using training signals. 

5 22. The method recited in claim 1820 wherein the said set of adaptive filtersl 

attributes are defined during the pausing of the transmission of one or more of the 
transmitted signals. 

23. The method recited in claim 1820 where the said set of adaptive filtersl responses 
are estimates of the responses' of the propagation channels between various 

1 0 combinations of transmitter/receiver antenna, 

24. The method recited in claim 1820 where the channel propagation matrix is 
ada ptivelv defined and subsequently inverted. 

25. The method recited in olaim 20 whore the said set of filter attribut e s are 
determined by adaptive tech niques! 

15 26. The method recited in claim 1820 where an additional signal is injected in a way 
that does not interfere substantially with the transmitted data signals, and the said 
additional signal is subsequently cancelled, thereby canceling the interferes. 
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27. The method recited in claim 1830 where an additional is injected in a way that 
does not interfere substantially with the transmitted data signals, and the said 
additional signal is used to estimate the said set of adaptive filter's attributes. 

28. The method recited in oloim 18 where the original signal filtering and premixing 
is done in th e transmitter so that the restoration proce s s may be accompli s hed 
directly by the physioal summing of radio waves on the individual rec e iving 
antennas. 

29. A restorer apparatus for use in a system utilizing simultaneous transmission of 
multiple radio signals superimposed in space and frequency, comprising 

interface means to a plurality of collocated receiver antennas processing signals 
which reuse a said common frequency band, and 

a set of ada ptive filters, consisting of at least one filter, which is used to filter the 
said received signals, and 

at least one summing node which sums the signals produced by said ada ptive 
filters restoring at least one original individual signal and reducing the 
interference resulting from said simultaneous transmission of a plurality of 
signals. 



30. The restorer apparatus of claim 29 using training patterns and pauses in the 
transmitted signals and where the said set of adaptive filter attributes are 
calculated by estimation and inversion of a propagation channel matrix. 



3 1 . The restorer apparatus of claim 29 using pauses in at least one of the transmitted 
signals, canceling the interference at the output of at least one summing node 
during pauses, using an adaptive algorithm which adapts attributes of the said set 
of adaptive filters. 

32. The restorer apparatus of claim 29 using training patterns and pauses in the 
transmitted signals to estimate propagation channel responses, and applying these 
to the said set of ada ptive filters. 

33. The restorer apparatus of claim 29 using pilot tone signals where the said set of 
ada ptive filters attributes' are calculated by estimating a propagation channel 
matrix based on the phases and amplitudes of the received pilot tones, and 
inverting the said matrix. 

34. The restorer apparatus of claim 29 using at least one pilot tone signal, canceling 
the pilot tone at the output of at least one summing node, using an adaptive 
algorithm which adapts attributes of the said set of ada ptive filters. 
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35. The restorer apparatus of claim 29 using additional spread spectrum signals in the 
transmitted signals to estimate propagation channel responses, and applying these 
in the said set of ada ptive filters. 



36. The restorer apparatus of claim 29 using at least one spread spectrum signal, 
canceling the spread spectrum signal at the output of at least one summing node, 
using an adaptive algorithm which adapts attributes of the said set of ada ptive 



This listing of claims will replace without prejudice all prior versions and listings of 
claims in the application 
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